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Abstract 
Al7075 is used in automobile industries because of its lower weight to strength ratio. Aluminium metal matrix 
composites (AMCs) are the competent material in the industrial world due to its excellent mechanical properties. 
Powder metallurgy processing is the one of the most effective methods for manufacturing the composites with high 
volume of reinforcement. The present study is dealt with the hybrid composites (Al7075+SiC+Fly ash) through 
powder metallurgy technique. This hybrid composite having with various weight percentages of SiC& Fly ash 
particles morphology can be seen with the help of micro structural examine. The mechanical properties such as 
Hardness, Impact strength, micro structure were studied and reported with the increase in weight percentage of SiC 
& Fly ash in the Aluminium metal Matrix. Aluminium hybrid composites are a new generation of metal matrix 
composites that have the potential of satisfying the recent demands of advanced engineering applications. The major 
techniques for fabricating these materials are briefly discussed and research areas for further improvement on 
Aluminium hybrid composites are suggested. 
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1. INTRODUCTION 
Powder metallurgy is a forming and fabrication 
technique. Aluminium has played a key role in the 
development of metal matrix composites (MMCs) 
reinforced with a SiC and flyash. Like any other 
composite material, the materials behavior lies much 
in the matrix characteristics. Several aspects are to be  
 
 
considered with regard to the metallic matrix namely 
composition, response to heat treatments, mechanical 
and corrosion behavior. Since aluminum offers 
flexibility in terms of these aspects accordingly, a 
number of aluminum alloys have been used in studies 
intended for research and technological applications. 
The combination of light weight, environmental 
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resistance and useful mechanical properties such as 
modulus, strength, toughness and impact resistance 
has made aluminium alloys well suited for use as 
matrix materials. Moreover, the melting point of 
aluminium is high enough to satisfy many application 
requirements. Among various reinforcements, silicon 
carbide is widely used because of its high modulus 
and strengths, excellent thermal resistance, good 
corrosion resistance, good compatibility with the 
aluminium matrix, low cost and ready availability. 
The main objective of using silicon carbide 
reinforced aluminium alloy composite system for 
advanced structural components to replace the 
existing super alloys. The main advantage of using 
powder metallurgy method is to generate MMC 
(Al/SiC) is as it produces a uniform distribution of 
reinforcement in the matrix where as other 
manufacturing methods fail to satisfy. 
2.  LITERATURE SURVEY 
Kanthavel et al. 2016, explain the aluminium matrix 
composite reinforced with ceramic material of 
alumina (Al2O3) has good tribological properties. 
However, aluminium based ceramic composites 
require improvements in their lubrication properties. 
In this study an attempt is made in the development 
of a new material through powder metallurgy 
technique by the addition of molybdenum disulphide 
(MoS2), which acts as a solid lubricant. 
Zhang et al. 2016 says that composites are prepared 
by hot pressing, and the microstructures, thermal 
conductivity, and coefficient of thermal expansion 
(CTE) are characterized considering the tungsten 
coating and the volume fraction of diamond. The 
results show that the diamond particles distribute 
quite uniform in Al matrix without formation of 
Al4C3 phase at the interface. Although the tungsten 
coating effectively improves the interface bonding 
between the diamond and matrix, relative densities 
decrease with increasing diamond fraction. 
Selvam et al 2013,. the author in this paper said that 
the mechanical properties of matrix alloy AA6061 is 
improved upon with the incorporation of SiC and 
Flyash. During solidification of AA6061-Flyash and 
Sic composites, Fly ash and SiC are rejected in the 
direction of refined a-AL grains. Refinement of a-AL 
grains may be due to Fly ash and SiC themselves, 
which act as nucleus on which the aluminium grains 
solidify and Fly ash and SiC offer resistance to the 
growing a-Al phase during the solidification process. 
The sources formation of Mg2Si are addition of Mg 
in the molten aluminium alloy matrix and Mg and Si 
are already present in AA6061 alloy as a major 
constituent. 
Liu et al. 2016 in this paper the author explained that 
a novel solution-assisted wet mixing processing was 
developed to efficiently produce CNT/Al composite 
powders. The strengths of the CNT/Al composites 
were significantly increased, which could be 
attributed to the efficient load transfer of CNTs. 
Ganesh, R., Subbiah, R. & Chandrasekaran, K. 
(2015) et al. the author in this paper aims to study the 
effect of sintering temperature on physical, 
mechanical and wear properties of Al 2219 alloy 
matrix reinforced with SiC particulates of average 
particle size 23 μm for different weight fractions 
10%, 15% and 20% fabricated by powder metallurgy 
(PM) method. 
Mende  et al. 2016 the author explains the Titanium 
alloys are widely used in biomedical applications due 
to their excellent properties such as high strength, 
good corrosion resistance and biocompatibility. 
Titanium alloys with alloying elements such as Nb 
and Zr are biocompatible and having Young's 
modulus close to that of human bone. To increase the 
bioactivity of titanium alloy surfaces is used chemical 
treatment with NaOH followed by immersion in 
simulated body fluid (SBF). The purpose of this 
study was to produce the alloy Ti–27Nb–13Zr with 
low Young's modulus by powder metallurgy using 
powders produced by the HDH process. The 
formation of biomimetic coatings on samples 
immersed in SBF for 3, 7, 11 and 15 days was 
evaluated. Characterization of the coating was 
performed by diffuse reflectance infrared Fourier 
transform spectroscopy (DRIFTS) and scanning 
electron microscope. The microstructure and 
composition of the alloy were determined using SEM 
and XRD, while the mechanical properties were 
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evaluated by determining the elastic modulus and the 
Vickers micro hardness. The sintered alloys were 
composed of α and β phases, equaled grains and with 
density around 97.8% of its theoretical density. The 
Vickers micro hardness and elasticity modulus of the 
alloy were determined and their values indicate that 
this alloy can be used as a biomaterial. Analysis of 
the coating revealed the presence of calcium 
phosphate layers on samples immersed for > 3 days 
in the SBF solution. 
Yang, D. L. et al. 2016 the author mentions his point 
that the composites reinforced with Ti5Si3-coated SiC 
showed higher relative densities and mechanical 
properties than those of uncoated ones. It is mainly 
due to the translation of Ti5Si3 coating layer into 
Al3Ti interfacial layer during the sintering process, 
increasing the interfacial bonding strength between α-
Al and SiC. 
Xia et al. 2016 the author said that Nickel (Ni) 
improves the room temperature ductility, hot 
workability and sinter ability of γ-TiAl based alloys. 
This study investigates the microstructure of a 
powder metallurgy nickel-doped Ti–45Al–5Nb–
0.2C–0.2B–1.25Ni alloy based on detailed 
transmission electron microscopy (TEM) studies. The 
alloy was sintered at 1375 °C for 120 min, followed 
by cooling to 900 °C for a subsequent ageing 
treatment of 360 min. Micrometric τ3τ3-Al3NiTi2 
particles formed as a result of the solidification of a 
Ni-containing sintering liquid during subsequent 
cooling. Ageing of the as-sintered Ti–45Al–5Nb–
0.2C–0.2B–1.25Ni alloy at 900 °C resulted in the 
precipitation of both plate-shaped and lath-shaped 
nanometric τ3 phase in the α2 lamellae. The 
constrained coincidence site lattice (CCSL) theory 
was used to understand the morphology and 
crystallography of the nanoscale τ3-Al3NiTi2 
precipitates. The compression yield strength of the 
Ti–45Al–5Nb–0.2C–0.2B–1.25Ni alloy increased 
from 750 ± 20 MPa to 850 ± 20 MPa after ageing. 
Ning et al. 2016, the author explains Powder 
metallurgy (P/M) has been introduced as an 
innovative process to manufacture high performance 
components with fine, homogenous and segregation-
free microstructure. Unfortunately, previous particle 
boundary (PPB) precipitated during the powder 
metallurgy process. Since undesirable PPB is 
detrimental to mechanical properties, hot extrusion 
or/and isothermal forging are needed. In the present 
research, isothermal compression tests were 
conducted on P/M FGH4096 super alloys with 
typical PPBs. Abnormal flow behavior during high-
speed deformation has been quantitatively 
investigated. Caused by the competition mechanism 
between work-hardening and dynamic-softening, 
abnormal flow behaves typically four stages (viz., 
work-hardening, stable, softening and steady). 
Microstructure observation for hardening or/and 
softening mechanism has been investigated. 
Meanwhile, necklace microstructure was observed by 
scanning electron microscope, and the grain fraction 
analysis was performed by using electron backscatter 
diffraction. Transmission electron microscopy was 
used for characterizing the boundary structure. 
Necklace micro structural mechanism for processing 
P/M super alloys has been developed, and the 
dynamic recrystallization model has also been 
conducted. Bulge–corrugation model is the primary 
nucleation mechanism for P/M super alloys with 
PPBs. When PPB is entirely covered with new 
grains, necklace microstructure has formed. Bulge–
corrugation mechanism can repeatedly take place in 
the following necklace DRX. 
3. EXPERIMENTAL SETUP 
3.1 Material selection 
The powders selected are as follows 
1. Aluminium powder (Al 7075)  
2. Siliconcarbide powde(commercial pure)  
3. Flyash 
3.2 Powder mixing 
 Percentage (%) Grams(gm) 
Specimen Al SiC 
Fly 
Ash 
Al SiC 
Fly 
Ash 
A 90 3 7 225 7.5 17.5 
B 90 4 6 225 10 15 
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C 90 5 5 225 12.5 12.5 
D 90 6 4 225 15 10 
                                                                                   
3.3 Powder metallurgy 
Powder metallurgy is a technique used to fabricate 
the powders of metals, alloys etc in necessary 
quantities which are blended, pressed into desired 
shape(Compacted),and then heated(Sintered) in a 
controlled atmosphere to bond the contacting 
surfaces of the particles. 
Compact load : 4.5 tons 
Sintering temperature  : 670 
The purpose of the compacting is to consolidate the 
powder into the desired shape and as closely as 
Possible to final dimensions, it is designed to impart 
the desired level and type of porosity and to provide 
adequate strength for hardening. Compacting was 
done in UTM (Universal Testing Machine).The 
various compacting load from 4000kg to 8000kg 
were used for compaction. 
In the sintering operation, the pressed-powder 
compacts are heated in a controlled atmosphere 
environment with a temperature below the melting 
point but high enough to permit the solid-state 
diffusion and held for sufficient time to permit 
bonding of the particles. 
 
Figure: 1 Prepared specimen 
4. RESULTS AND DISCUSSION 
4.1 Testing of specimens 
 Hardness test (Brinell hardness). 
 Impact test (Charpy) 
 Microstructure. 
4.2 Hardness (Brinell) 
Brinell hardness number =  
where, 
 P – Load in kgf 
 D – Diameter of indenter in mm  
 d – Diameter of indentation in mm 
Specimen 
Diameter 
of    
indenter   
(mm) 
Load         
(Kgf) 
Diameter 
of 
indentation 
(mm) 
Brinell 
Hardness 
number              
(BHN) 
A 10 750 3 104 
B 10 750 3.2 90 
C 10 750 2.8 120 
D 10 750 3.6 71 
                                                                                     
Table: 1 Various composition of Al 7075 + 
SiC+Flyash 
From the result obtained on hardness calculation, the 
diameter of indentation in the third specimen           
(Al 7075 90% SiC 5% Fly ash 5%) is very low when 
compared to other specimen. The graphical 
representation for this is shown below. 
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Specimens 
Figure: 2 Analysis of Brinell Hardness number 
4.3 Impact strength 
Impact strength =  
Specimen 
Impact 
strength(j/mm²) 
A 0.0258 
B 0.0211 
C 0.048 
D 0.015 
                                                                                        
Table: 2 Impact strength value of Metal Matrix 
composites 
From the result obtained on impact strength 
calculation, the high impact strength with the Charpy 
angle of sudden load in the third specimen               
(Al 7075 90% SiC 5% Fly ash 5%) is very high, 
when compared to other specimen. The graphical 
representation for this is shown below. 
 
 
Figure:  3 Analysis of Impact Strength of MMC 
4.3 Microstructure 
Microstructure is the small scale structure of a 
material, defined as the structure of a prepared 
surface of material as revealed by a microscope 
above 25× magnification. The microstructure of a 
material (such as metals, polymers, ceramics or 
composites) can strongly influence physical 
properties such as strength, toughness, ductility, 
hardness, corrosion resistance, high/low temperature 
behavior or wear resistance. 
Specimen A 
(Al 90%+SiC 3%+fly ash 7%) 
 
Figure: 4(a) Micro structural view of MMC 
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Specimen B 
(Al 90%+SiC 4%+fly ash 6%) 
 
Figure: 4(b) Micro structural view of MMC 
Specimen C 
(Al 90%+SiC 5%+fly ash 5%) 
 
Figure: 4(c) Micro structural view of MMC 
 
 
 
 
 
 
 
 
 
Specimen D 
(Al 90%+SiC 6%+fly ash 4%) 
 
                                                                                     
Figure: 4(d) Micro structural view of MMC 
5. CONCLUSION 
The MMC casing process results in high weight ratio 
with low cost manufacturing. When compared to 
other metals, (AMCs) plays a vital role in our day to 
day life moist of the composites mainly believe 
aluminium has a main matrix because of its excellent 
mechanical properties. It can satisfy the needs of high 
material and so it can easily replace the existing 
component with less weight.  
In Automobiles this is mainly used to increase 
the mileage due to weight reduction. The Al (7075) 
plays as the best material to manufacture Al-
composite. At present 8 series is also used for 
research works which will also enrich the properties 
of aluminium. Preparation of Al-SiC-Fly ash 
composites by powder metallurgy technique is 
attempted during this project work.  
Composites are prepared by varying volume of 
reinforcement. Magnetic Mixing of powders yields 
better hardness. From the above result it is found that 
a uniform distribution of SiC and flyash is attain in 
Al composite. 
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